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[57] 'ABSTRACT

The invention relates to a device for the step-wise pres-
sure release on the expansion of, in particular hot, gases
with highly different volume streams. In a device of this
type, reaching or even exceeding the speed of sound is
to be safely prevented. This is achieved in that at least
two adjustable plate valves are arranged in series one
behind the other, that the orifice of each plate valve is
arranged eccentrically in relation to its central longitu-
dinal axis, with the orifices of successive plate valves
each arranged on opposite sides in relation to the recti-
linearly extending, continuous central longitudinal axis
common to all the plate valves and that the adjustment
of the plate valves is effected as a function of the accu-
mulated volume stream.

6 Claims, 4 Drawing Figures
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DEVICE FOR THE STEP-WISE PRESSURE
RELEASE ON THE EXPANSION OF, IN
 PARTICULAR HOT, GASES

The invention relates to a device for the step-wise
pressure release on the expansion of, in particular hot,
gases with highly different volume streams.

In chemical and metallurgical plants, it is normal that

hot gases with highly different volume streams accumu-
late and then either have to be transferred to another

installation (such as a turbine) of lower pressure level or
get discharged into the atmosphere. The known form of
one-step pressure release or the multi-step pressure re-

lease by means of rigid throttle elements has many dis-

advantages. | |
A one-step pressure release involves the hazard of the
creation of excessive gas flow rates which may even
exceed the speed of sound and involve a high mechani-
cal stress on the pipe system in addition to the genera-
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tion of disturbing noises; moreover, the high gas flow

rates cause increased damage by erosion and corrosion,
particularly by the solids possibly contained in the hot
gases. |

The multiple-step pressure release by means of rigid
throttle elements also entails the hazard of the occur-
rence of excessive and thus harmful gas flow rates when
highly different volume streams are generated.

It 1s the object of the invention to eliminate these
disadvantages and to provide a device for the pressure
release of gases in which any reaching or even exceed-
ing the speed of sound will be safely prevented even on
the occurrence of highly different volume streams.

This 1s achieved according to the invention in a de-
vice as initially described by providing at least two
adjustable plate valves which are arranged in series one
- behind the other so that the orifice of each plate valve
1s arranged eccentrically in relation to its central longi-
tudinal axis, with the orifices of successive plate valves
each arranged on opposite sides in relation to the recti-
linearly extending, continuous central longitudinal axis
common to all the plate valves, and by adjusting the
plate valves as a function of the accumulated volume
stream. It 1s practical to adjust each one of the plate
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valves as a function of the ratio of the pressure in front 45

and behind this valve.

The device according to the invention brings about a

reduction of the rate of flow of the gas in all stages of
expansion and thus an essential reduction of the noise
level and of the erosion and corrosion damages caused
by the solid particles possibly entramed in the gas
valves and their alternating staggering in relation to the
common central longitudinal axis of the plate valves
create good possibilities of expansion of the gas stream
after each individual pressure release step, namely, a
high vorticity permitting an isothermic pressure release;
the formation of vortices behind each plate valve also
causes a reduction of the flow rate of the gas, which,
among other things, permits a space-saving construc-
tion of the device according to the invention.

According to another embodiment of the invention, it
1s of advantage if the orifice of at least one of the plate
valves viewed in flowing direction is at least partially
trapezoid or hour-glass shaped.

A device particularly economic in respect of the ratio
between expenditure and effect is achieved when three
successive adjustable plate valves are so arranged in
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series that the adjustment of the middle plate valve is

effected from one side and the adjustment of the first o

and last plate valve is effected from the side opposite in
relation to the central longitudinal axis of the plate
valves.

A further object of the invention is an ad justable plate'_

valve for a device according to the invention which is
characterized in that its orifice is arranged eccentrically
in relation to its central lcngitudinal axis.

‘The invention is described in detail under reference
to the accompanying drawings. |

FIG. 1 shows a block diagram representing the basw
problem solved by the invention and

FIG. 2 an exemplary embodiment of the device ac-
cording to the invention.

‘F1G. 3 1s a plan view of a trapezoid shaped orifice.

FIG. 4 is a plan view of an hour-glase shaped orifice.

In F1G. 1, the flue gases coming from the chemical or
metallurgical plant bear the reference symbol RG. In

the instant application, the pressure release is carried

out on the flue gases emitted by a catalytic cracking
plant These flue gases are normally pressure-released
via two parallel paths shown as blocks W (exhaust heat

recovery) and R (pressure maintenance by adjusting
element) to atmospheric pressure (ATM). For a proper
operation of the cracking plant, a predetermined operat-
ing pressure must be maintained in it; block R serves this
purpose.

Caused by the operation of the plant, strongly differ-
ing amounts of flue gas must be released to atmospheric

pressure in the pressure maintenance system of the plant
(block R) as shown by the following exemplary opera-
tional cases:
Case 1: The thermal energy of the flue gas 1s for the

major part recycled to the exhaust heat recovery

(block W); oly a small portion is reguired for the

mainienance of the operating pressure of the cracking

plant; in this case, the volume of flue gas guided over
the adjusting element (block R) is comparatively
small, 1.e. about 10 to 30 percent of the total volume.
Case 2: For service or in the event of failure of the
exhaust heat recovery plant (block W), the entire flue
gas stream of the cracking plant is guided over the
adjusting element (block R); in this case, the volume

of flue gas guided over the adjusting element is 100

percent of the total volume.

In order to cope with these strongly dlffenng volume
loads without reaching the speed of sound in the adjust-
ing element, it 1s constructed according to the invention
as represented in FIG. 2. .

FIG. 2 shows three plate valves 1, 2, 3 arranged in
series and forming a three-step pressure release means:
the various steps from the higher to the lower pressure
level are designated in FIG. 2 by 1.8T, 2.ST and 3.ST,
RG 1s the entering flue gas and ATM the atmosphere.
The orifices 1', 2" and 3’ of the plate valves 1, 2, 3 are
each arranged eccentrically in relation to the central
longitudinal axis of each plate valve which in this case

‘coincides with the common central longitudinal axis 4

of all the plate valves; moreover, the orifices 1’, 2, 3’ in
successive plate valves, for instance 1 and 2 or 2 and 3,
are each arranged on opposite sides of this common

central longitudinal axis 4. This measure assures a good

vorticity and pressure release of the flue gases in the
device accoring to the invention.

FIG. 2 viewed in flowing direction shows the lockmg |
elements (valves) 1", 2", 3" cooperating with the ori-

fices 1', 2, 3' in front of the shutters these latter are
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provided with; at appropriate construction of the guide
means, they could of course also be arranged behind the
shutters.

The adjustability of the locking elements 1", 2", 3" as
a function of the accumulated flue gas stream or volume
stream, shown in FIG. 2 by double arrows, can be ef-
fected automatically or manually by means of sensors or
measuring instruments and aappropriate electronically
controlled drives.

Of particular advantage is the control of the locking
element of each step as a function of the ratio of the
pressures in front of and behind this locking element.

It is practical to arrange the drives for control of the
locking elements 1", 2", 3", as shown in FIG. 2, in
successive plate valves 1 and 2 or 2 and 3, each from
opposing sides in relation to the central longitudinal axis
4. But it would also be possible to provide each individ-
ual plate valve with locking elements and their drives
acting on both sides. -

The shape of the orifices 1, 2", 3" in plan view can
be square, rectangular or polygonal, in particular trape-
zoid shaped as shown in FIG. 3. Further, the orifice
may be circular, elliptical and in particular also hour-
glass-like as shown in FIG. 4.

As it is known that counter pressure is a function of
volume, and lowest at a small volume of the flue gas
stream, this is the case of the greatest pressure differ-
ence to release; this is a critical case and the special
shapes or partial special shapes of the orifices 17, 2", 3"
are advantageously kept within the range of smaller
passing volumes.

We claim:

1. A device for step-wise release of pressurized gases
coprising means for controlling flow of gases at variable
pressure and volume from a source to atmosphere as a
function of accumulated volume and/or pressure of
gases, said means including a flow conduit defined at
least in part by a plurality of gate valves in series and
terminating at a discharge port for discharge to atmo-
sphere, each of said valves including a housing having a
transversely movable valve member, said conduit in-
cluding an expansion space for expansion of gases be-
tween successive valve members, successive valve
members and their associated orifices being on diametri-
cally opposite sides of said conduit so that successive
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orifices are eccentric with respect to the longitudinal
axis of said conduit, and means for adjusting the gate
valves as a function of the accumulated volume stream.

2. A device in accordance with claim 1 wherein said
conduit is defined by the valve housings connected end
to end.

3. Device for the step-wise pressure release on the
expansion of, in particular hot gases with highly differ-
ent volume streams, characterized in that at least two
adjustable plate valves (1, 2, 3) are arranged 1n series
one behind the other, that the orifice (1, 2/, 3') of each
plate valve (1, 2, 3) is arranged eccentrically in relation
to its central longitudinal axis (4), with the orifices (1,
2', 3) of successive plate valves (1, 2, 3) each arranged
on opposite sides in relation to the rectilinearly extend-
ing, continuous, central longitudinal axis (4), to all the
plate valves (1, 2, 3), and means for adjusting the plate
valves (1, 2, 3) as a function of the accumulated volume
stream (RG).

4. Device for the step-wise pressure release on the
expansion of, in particular hot, gases with highly differ-
ent volume streams, characterized in that at least two
adjustable plate valves (1, 2, 3) are arranged in series
one behind the other, that the orifice (1', 2', 3") of each
plate valve (1, 2, 3) is arranged eccentrically 1n relation
to its central longitudinal axis {(4), with the orifices (1',
2', 3") of successive plate valves (1, 2, 3) each arranged
on opposite sides in relation to the rectilinearly extend-
ing, continuous central longitudinal axis (4) to all the
plate valves (1, 2, 3), and means for adjusting each of the
plate valves (1, 2, 3) as a function of the ratio of the
pressures in front of and behind the plate valve (1, 2, 3).

5. Device according to claim 3 or 4, wherein the
orifice (1, 2/, 3') of at least one of the plate valves (1, 2,
3) viewed in flowing direction is at least partially trape-
zoid or hour-glass shaped.

6. Device according to any one of the claims 3 or 4,
wherein three successive adjustable plate valves (1, 2, 3)
are so arranged in series that the adjustment of the mid-
die plate valve (2) is effected from one side and the
adjustment of the first (1) and last (3) plate valve is
effected from the side opposite in relation to the central
longitudinal axis (4) of the plate valves (1, 2, 3) (FIG. 2).
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